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Laser radiation (1, 2) at various wave lengths
and at increasing energy and power levels is being
used in biological and physical laboratories for
investigation of the interaction between electro-
magnetic radiation and matter. Biological studies
have emphasized investigation of eyes (3, 4, 5)
and skin (6, 7) since in the intact organism these
structures are the immediate sites of interaction
with primary (laser) and secondary (scattered)
radiation.
Continuous observation of in vivo specimens is
required prior to and during laser irradiation,
particularly when precise focussing is attempted.
Complete immobilization of an area may not be
possible due to respiratory or other movements.
Time is required to charge up the capacitor bank
of a laser system, during which period the position
of the animal may change. Since misfire may
occur during charging, 15—60 seconds elapse when
direct viewing of the system should be avoided
because of the hazards to the observer, particu-
larly to the eyes and skin.
The need for observation of biological speci-
rnens also arises immediately following irradia-
tion. In studies on laser-induced skin lesions and
other biological interactions, the response varied
in both quality and degree with time. It is im-
portant, therefore, to make observations at the
time of impact of laser radiation, and immediately
thereafter, as part of the assessment of the local
interactions and of the general responses. Tech-
nics for these purposes may utilize high speed
cinematography, protective glasses, or a closed
circuit television system. High speed cinematog-
raphy, particularly in color, is well suited, but
expensive. Protective glasses with absorption at
the laser wavelength have been developed (5).
However, the backscattered plume, produced at
the site of impact, contains radiation at wave-
lengths other than the initial laser wavelength
as well as volatilized material. The backscatter is
not well defined in direction, as it is scattered
from a poorly defined surface. Glasses with ab-
sorption at the laser wavelength therefore, may
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provide insufficient protection during observation
of the interaction, particularly at high energy
levels. In order to attenuate radiation to the skin,
as well as to the eyes, additional shielding is
needed. An inexpensive approach which provides
information regarding the site of impact and the
interaction, without hazard to the observer, is
made possible by a closed circuit television.
An initial investigation of the use of a closed
circuit television system in conjunction with a.
laser unit is presented below. The usual com-
ponents of a closed circuit system, the TV pickup
camerat (Tripod mounted), a standard receiver,:
wire linked to the camera, and a control unit above
the receiver were employed (Fig. 1). The system
was limited by its sensitivity, scanning rate (6G
frames/sec) and resolution. The TV pickup camera
was located about 6—8 feet behind and to the side
of a 300 joule laser head (Fig. 2). The camera was
thus exposed to backscattered radiation only and
not to direct laser radiation. This arrangement
allowed the biological system to be observed prior
to, during, and after time of impact. Conse-
quently, the general condition and location of
the animal (or other biological specimen) could be
observed on the TV receiver, without danger to
the operator either from the direct beam or from
backscattered radiation.
Figure 3 shows a photograph of the TV receiver
monitoring the laser firing into a calorimeter,
which measures the energy of the radiation. The
bright area was produced by backscattered radia-
tion from the calorimeter. (Other light streaks
seen in the photograph are due to reflections from
overhead fluorescent fixtures.) It may be possible
to estimate the total backscattered energy with
this technic, although saturation of the vidicon
must be taken into account.
In initial experiments the intensity of back-
scattered radiation was such that damage occurred
to the vidicon tube in the TV pickup unit, follow-
ing exposure of the skin in the intact animal to
laser radiation at an energy output of 300 joules,
with the pickup system located as described above
(Fig. 2). Following visualization of the plume as
permitted by the parameters of the TV system,
a defect remained on the photosurface of the
vidicon tube, as indicated by the circular bright
area shown in the center of the TV receiver (Fig.
4). This indicates that the backscattered radiation
was sufficiently intense to damage the photo-
surface of the vidicon tube under these experi-
mental conditions.
t R.C.A. TV. Eye HA-i incorporating an
R.C.A. 6198 Vidicon.
Zenith 23", high intensity model 'i27i7.
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FIG. 1. Components of a closed circuit television system
FIG. 2. Location of TV camera relative to laser head
SUMMARY AND CONCLCSJONS
1. TV closed circuit systems are of value for
continuous observation during laser operation.
Observations of site and interaction within the
limits of the closed circuit system parameters is
facilitated without risk to the investigator from
direct or backscattered radiation.
2. The intensity of the plume of backscattered
volatilized material and radiation from an animal
surface caused significant damage to the vidicon
photosurface, with the unit located 6—8 feet from
the animal. Further measurements will be re-
quired to determine whether the backscattered
radiation can cause damage to the eyes or skin of
the observer. Video tape coupled with the closed
circuit system, spectroscopy and other dosimetry
methods can be used for obtaining further in-
formation on the intensity and spectral distribu-
tion of the plume radiation required for the design
of protective equipment.
3. Experiments on light intensity at various
points due to the backscattered plume from repre-
sentative surfaces are indicated, either by reposi-
tioning a single photodetector following each
laser pulse, or by using a matrix of photodetectors,
with data taken at multiple points for each pulse,
for various impact surfaces.
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FIG. 3. Photograph of TV screen showing a laser firing into calorimeter
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